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database were used to analyze gene regions containing the selected
SNPs. Patient genotypes were obtained by sequencing analysis
approaches. Data correlations were analyzed using speciﬁc statistical
algorithms as follows: association between clinical (KS, FS, BMI, Age)
and radiographic data; association between genotypes and radio-
graphic group of OA severity (A, B, C), association between genotypes,
radiographic severity of OA and clinical data.
Results:Within the 61 patients enrolled in this project, 37 were female
and 24 male, The A group consisted of 20 patients, the KS was poor in
11 cases and fair in 9 cases, the FS score was measured from 10 to
90 points. The B group consisted of 21 patients, the KS was poor in
19 cases and fair in 3 cases, the FS score was measured from 10 to
70 points. The C group consisted of 20 patients, the KS was poor in all
20 cases, the FS score was measured from 5 to 50 points. Clinical and
radiographic data were associated with SNPs genotype panel obtained
for each patient.
Conclusions: Correlations between clinical and radiographic data
support the results reported in literature. Association between geno-
types and radiographic group of OA severity was statistically signiﬁcant
(p-value<0,05) not for all OA susceptibility polymorphisms at present
known. Moreover, association between genotypes, radiographic
severity of OA and clinical data, was statistically not signiﬁcant (p-value
>0,05). This study shows that genetic analysis could have a signiﬁcant
role in the etiopathogenesis of the OA disease and speciﬁc SNPs could be
potentially used as markers of disease progression in association with
clinical and radiological analysis.333
GWAS OF SELF-REPORTED OSTEOARTHRITIS IN MEXICAN
AMERICANS FROM THE SAN ANTONIO FAMILY STUDY
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Purpose: The identiﬁcation of genetic factors involved in disease
progression and etiology could lead to rapid and signiﬁcant progress
in OA research. The purpose of our study was to identify genomic
regions potentially associated with OA disease risk and/or progres-
sion through a genome-wide association study (GWAS) of self-re-
ported arthritis in a family-based cohort study with more power to
identify rare genetic variants than commonly used case control
studies.
Methods: We performed this study in 947 adults from the San
Antonio Family Study – a group of family-based studies of complex
disease genetics. Self-reported OA status was obtained during
a general health status interview. Mean serum levels of HA and
COMP (obtained via ELISA from stored serum samples) were
compared between groups to evaluate the quality of the self-re-
ported status data. OA heritability was assessed using a variance
decomposition approach. All analyses were conducted in the soft-
ware package SOLAR.
Results: Serum levels of COMP and HA were strikingly higher in
those individuals with self-reported OA (p¼4.4x10-11 and p¼2.6x10-8
respectively) and this trait shows signiﬁcant additive genetic heri-
tability (h2¼0.26, p¼0.01). Our strongest evidence for association
falls short of genome-wide signiﬁcance (see Fig.) but exceeds the
suggestive threshold. This SNP, rs11506039 (p¼3.9 x 10-7), on Chr. 7
is located in an intron of IKZF1. Two other SNPs fall just below the
genome-wide suggestive threshold. Also on Chr. 7 is rs10215435 (1.7
x 10-6), located in an intron of OSBPL3; and rs9821479 (1.8 x 10-6) on
Chr. 3 may be of interest because of known OA relevance. This
intergenic SNP is near WNT5A which has been implicated in rheu-
matoid arthritis (RA), bone-related signaling and inﬂammatory
response. Also near this SNP is the gene ERC2, which has been
associated with bone mass. Two additional associations, also re-
ported by others, may be worthy of note. One, rs1595005 (2.5 x 10-6),
is an intronic variant in LINC00470, a chromosome 18p11.32 gene
associated with exercise vs. sedentary behavior. The second is
rs17192152 (5.9 x 10-6), an intronic variant in CDH13, a gene on
16q23.3 associated with RA.Conclusions: In addition to implicating both recognized candidate loci
and novel genes, the results of this GWAS suggest that self-reported OA
may be informative for genetic studies of this disorder.
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THE LONGITUDINAL RELATIONSHIP BETWEEN ALIGNMENT AND
JOINT SPACE WIDTH: DATA FROM THE OSTEOARTHRITIS INITIATIVE
(OAI)
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Purpose:Malalignment is a potent predictor of knee osteoarthritis (OA)
progression, mediates the effects of other risk factors and may be
related to incident disease. To date, most studies have used a one-time
measurement of alignment, and the longitudinal relationship between
alignment, joint space width and other factors is not clear. Using
a previously validated method of femoro-tibial alignment (FTA) we
measured alignment in a large longitudinal series of OAI subjects in
order to describe the longitudinal relationship between FTA and medial
joint space width (JSW), both measured annually for 5 years.
Methods: We studied OAI subjects who had location speciﬁc medial
JSWmeasurements (x¼0.25) available for ﬁve time points (baseline, 12,
24, 36 , 48 months), and where an HKA measurement was available. PA
radiographs were acquired in standardized fashion with a ﬁxed ﬂexion
protocol (http://www.oai.ucsf.edu/). FTA was then measured from the
same radiographs using a previously published validated method
(Duryea et al, 2012). Data for age, gender, race, body mass and Kellgren-
Lawrence (KL) grade were collected.
Analysis. Descriptive statistics were generated for baseline data. The
average change in JSW and FTA from baseline to each time point was
calculated. Multivariate models for repeatedmeasures were used to test
the independent association between the change in JSW over time and
alignment, while adjusting for gender, age, BMI and race. Since align-
ment likely affects incidence and progression differently, we divided the
cohort into knees with baseline KL grades of 0 or 1 and baseline KL
grades of 2 or higher. We further separated the cohort into varus and
valgus alignment based on the HKA measurement, since medial JSW is
likely to vary according to direction of alignment progression. Within
each sub-group (KL0-1/ KL2+, varus/valgus) we plotted average annual
change in FTA and JSW in those whose diseased progressed (increased
at least one KL grade) versus those whose KL grade remained stable
across all time points.
Results: We studied 1172 knees from 787 subjects. At baseline, the
sample had an average age of 61.6 (SD 9.1, range: 45-79) and an average
BMI of 29.1 (SD 4.9), was 59% female and 85% white. 775 knees were
from the Progression cohort, 379 from the Incidence cohort and 18 from
the control cohort. There were 350 knees with baseline KL0 or 1 and
822 baseline 2+, while 371 had valgus angulation on HKA and 801 varus.
All multivariate models showed a strong relationship between FTA and
JSW (p<0.001). Plots of average annual change in FTA and JSW in the
various subgroups are presented in Figures 1-4. In progressors, there
Rates of medial femorotibial (MFTC) cartilage loss (meanSD) in KR and control
knees
T0/T-1
(n¼144)
T-1/T-2
(n¼121)
T-2/T-3
(n¼90)
T-3/T-4
(n¼53)
KRs (mm) -0.1580.33 -0.0950.23 -0.0880.19 -0.0790.22
Controls
(mm)
-0.0590.16 -0.0690.16 -0.0670.11 -0.0670.16
p (paired t) 0.0012 0.39 0.37 0.51
Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312S174was amore consistent, larger and strongly correlated change in JSWand
FTA. In valgus knees, after an initial lag, medial JSW also declined
longitudinally starting at approximately 24 months, though to a much
lesser degree. KL progressors with valgus knees demonstrated
increased valgus change compared to non-progressors, despite similar
changes in medial JSW.
Conclusions: This is the ﬁrst study to track longitudinal change in both
lower limb alignment and medial JSW and appears to show a strong
correlation between the two, particularly in KL progressors. Changes in
alignment as disease develops has been suggested as a cause of rapid
disease progression, and further work to study the temporal relation-
ship and correlate these ﬁndings with change in pain, meniscal, ACL and
other structural changes, could shed light on knee OA incidence and
progression.
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TRAJECTORY OF CARTILAGE LOSS WITHIN 4 YEARS PRIOR TO KNEE
REPLACEMENT: A NESTED CASE CONTROL STUDY FROM THE
OSTEOARTHRITIS INITIATIVE
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Purpose: Knee replacement (KR) may be viewed as “joint death” from
a “clinical endpoint” perspective. Hence, it is important to characterize
long-term changes to synovial joint structures that predict KR, and to
understand their dynamics. Our prior studies show that rates of carti-
lage loss (measured quantitatively with MRI) are greater in knees in the
year prior to KR than in controls, which have the same (baseline)
radiographic disease stage. The purpose of this analysis was to examine
whether differences in rates of cartilage loss are apparent earlier, that is,
up to 4 years prior to KR.
Methods:We studied knees from the Osteoarthritis Initiative (OAI) who
received a KR between 12-60 month follow-up (12M-60M). One control
(who did not receive a KR through 60M) was matched to each case by
sex, age (5y), and baseline KLG (0-1, 2, 3, 4), minimizing medial/lateral
JSN mismatch. Segmentation of weight-bearing femoro-tibial cartilage
was performed by 12 readers (Chondrometrics GmbH) blinded to
acquisition order, using sagittal 3T DESSwe MRI. The time points prior
to KR (T0) and those 12, 24, 36, and 48 months earlier (T-1 through T-4)
were analyzed as far as available (e.g. 24M KRs only had T0 and T-1).
Cartilage thickness (ThCtAB) in the medial compartment (MFTC) was
selected as primary, and that in the central medial tibia as secondary
endpoint since it was previously shown to be most predictive at T-1 to
T0. Comparisons included paired t-tests for differences in cartilage loss
between case/control pairs, case-control (cc)AUCs (ROC analysis), and
aAUCs that additionally adjusted for BMI and pain frequency at the
beginning of each observation interval.
Results: 220 knees of 190 OAI participants received a KR (37@24M,
60@36M, 58@48M, and 65 @60M). Of these, 176 knees had baseline
central X-ray readings (54 baseline KLG 0-2, 66 KLG3, and 56 KLG4),
MRIs 1 year apart for at least 1 of 4 intervals, and amatched control (age
648.83; BMI 294.5; 78 male and 98 female knees). In KR cases, MFTC
cartilage loss between T-1 and T0 was approx. 2.7x that in controls (adj.
p¼0.0012, ccAUC¼0.57, aAUC¼0.62; Table 1). In each previous 1 year
time intervals (T-4 to T-1) cartilage loss in KR cases was only approx.
1.5x that in controls, with changes in controls being of similar magni-
tude across all annual observation periods (Table 1). Differences in rates
of change in case/control pairs prior to T-1 showed a trend, but did not
reach statistical signiﬁcance. The ﬁndings were similar in the central
medial tibia, and similar when restricting analyses to 60M cases and
controls with data available for all time points (T-4 through T0; n¼31;
results not shown.
Conclusions: The rate of medial femorotibial cartilage loss appeared to
increase substantially in the year prior to KR (T-1 to T0) compared to
previous time intervals. During earlier time intervals (T-4 to T-1), rates
of change in KR cases were moderately greater than in controls, but the
difference did not reach statistical signiﬁcance. The trajectory of
quantitative cartilage change in the years prior to KR is similar to that
previously observed for change in symptoms.ccAUC
[95%CI]
0.57 [.50-.63] 0.53 [.45-.60] 0.53 [.45-.62] 0.55 [.44-.66]
aAUC
[95%CI]
0.62 [.56-.69] 0.57 [.49-.64] 0.53 [.45-.62] 0.73 [.63-.83]
